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DISTRIBUTION SYSTEM AND METHOD FOR OPTICAL FIBERS 



The Invention relates to a method and device for coupling optical fibers according to 
the preamble of patent claim 1 . 

It is known to couple optical fibers in cassettes. Cassettes for the coupling of optical 
fibers are known for example from US 6 282 360 B1, the cassette being able to 
receive the optical fibers with an excess length for a splicing reserve. Cassettes of this 
type are to be designed in such a way that at least two cassettes can be stacked one 
on top of the other to form a module and the excess length of the optical fiber can be 
received while maintaining a minimum bending radius. For access to an optical fiber, 
it is in this case known to form the cassette in such a way that it can be pivoted in 
relation to the module. 

In addition, EP 0 474 091 A1 discloses a pothead arrangement for optical fibers, 
comprising two shells connected to each other, the first shell being formed with a 
splicing element. For access to the splicing element, the shells are displaceable in a 
plane in relation to each other, the first shell receiving an optical fiber splicing reserve, 
the second shell receiving an optical fiber operating reserve and the optical fiber 
being arranged in such a way that it is capable of being trailed via a guide duct. 

A distributing unit is generally formed by a number of modules. It is often not possible to 
work on the optical fibers at an installation location of the module in the distributing 
unit. In particular, splicing of optical fibers on splicing elements of a cassette 
preferably takes place at suitable splicing locations. It is therefore known to transport 
a module which is in operation and in which the corresponding cassette is mounted to 
a suitable workplace. A buffered fiber fed to the module is for this purpose formed with 
an excess length, so that, on the basis of removal of the module from the distributing 
unit and transport to the workplace, the buffered fiber can yield correspondingly. 
However, mechanical loading of the buffered fiber on account of the movement is 
unavoidable. It is disadvantageous in this case that even access to individual circuits 
comprising only a few optical fibers requires the entire buffered fiber, and 
consequently also the other circuits, to undergo loading on account of the movement. 
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The invention is therefore based on the technical problem of providing a device for 
coupling optical fibers bundled together in buffered fibers, with access to a subsystem, 
comprising at least one optical fiber, being possible at a workplace which is away 
from an installation location of the device without this affecting the other optical fibers. 

The solution to this problem is obtained by the subject-matters with the features of 
patent claims 1 and 13. Further advantageous refinements of the invention emerge 
from the subclaims. 

A buffered fiber which can be divided into at least two strands, one strand comprising 
at least one optical fiber, is fixed on a module. A cable tie and/or snap-in lugs provided 
on the module are conceivable, for example, as fixing for the buffered fiber on the 
module. The module is formed with at least one receiving device, which can receive at 
least two cassettes. The module allows the cassettes to be anranged in a compact 
fashion. A strand with excess length can be received by the cassette and the at least one 
optical fiber of the strand can be connected to a coupling element of the cassette. For 
working at a workplace, a cassette with a received strand can be separated from the 
module at the receiving device in operation. In this case, the optical fibers of the 
associated strand are moved, the excess length reaching at least from the installation 
location to the workplace. The buffered fiber and/or further strands on the other hand 
are not adversely affected by access to the cassette. An empty cassette can likewise 
be removable from the module, which is of advantage for example for exchanging 
defective cassettes. A number of modules can be combined to form a distribution 
system, it being possible for a buffered fiber to be divided between a number of 
modules and/or for a number of buffered fibers to be received by one module. It is 
evident that the excess length of the buffered fiber known in the prior art is divided among 
the strands in the individual cassettes, it then being possible for the buffered fiber itself to 
be fixed without an excess length. 

In a prefen^ed embodiment, the cassette is formed with at least one guide element, 
the guide element defining at least one path for receiving at least one strand and a 
minimum radius of curvature of the path being greater than a minimum-permissible 
bending radius of the strand. The 
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guide element is preferably formed in such a way that the winding direction of an 
optical fiber of the strand is reversible, so that two optical fibers of the strand can be 
connected by their ends coaxially to the coupling element. 

In a further embodiment, the optical fibers of a strand are assigned to a circuit or 
circuits dependent on one another. During operation, the cassette to which the strand 
for fonning the circuit and/or the dependent circuits is fed can be removed for access 
to the circuits. Circuits independent of this are not, however, adversely affected by 
this access. 

In a prefenred embodiment, the cassettes are fomied as single-fiber cassettes, to 
which a circuit can be assigned. To form the circuit, two optical fibers can be 
connected to each other by the coupling element. In this case, both optical fibers can 
be fed to the cassette as a common strand, it being possible for the strand to be 
formed by one or two buffered fibers. In addition, it is also conceivable for the optical 
fibers to be fed to the cassette through different openings, with for example only one 
optical fiber being taken from the buffered fiber and fed to the cassette as a strand. 

In a further embodiment, the coupling element of the cassette can be connected to an 
optical fiber element which is fomned with a plug-in contact, at least at an end remote 
from the coupling element. By means of the coupling element, the optical fiber 
element can be connected to the strand, i.e. to at least one optical fiber of the 
buffered fiber. The connection of the optical fiber element to the coupling element can 
be established for example before the module is put into operation. The plug-in 
contact allows a detachable connection to be established quickly and reliably 
between the strand and an external optical fiber and/or a device which are fomned 
with a plug-In element complementing the plug-in contact. The cassette therefore has 
great flexibility. In this case, the plug-in connection can subsequently be replaced by 
a fixed connection, and vice versa. On account of the fact that the buffered fiber itself 
is not moved during this necessary conversion work, the conversion performed on a 
cassette has no repercussions for the rest of the module. For this purpose, 
the plug-in contact with the associated optical fiber is simply disconnected at the 
coupling element and removed. Similarly, the associated patch cable with its 
complementary plug-in element is removed and a new optical fiber is subsequently 
connected by means of the coupling element 
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to the optical fiber of the cassette, the other end of which is firmly connected to a 
device. 

In a further ennbodiment, the coupling element is fomied as a splicing element. A 
splicing element allows optical fibers to be connected in a reliable and simple way. 

In a further embodiment, a receiving device of a cassette comprises through the 
module a guide rail, which can be firmly connected to the module. The cassettes are 
received by the guide rails in uniquely defined positions. 

In a further embodiment, the receiving device of the cassette comprises a pivoting 
mechanism. Removal of the cassette is often not necessary for carrying out work on 
circuits. The pivoting mechanism has the effect that individual cassettes can be 
pivoted out of a module plane into a working area, optical fibers taken up by the 
movement only being subjected to low mechanical loading. A pivoting movement can 
be limited for example by stops and/or by guide grooves. 

For this purpose, the pivoting mechanism is preferably fomied with at least one 
spindle, by which the cassette can be received. For this purpose, the cassette is 
formed with a groove, by which the cassette can be connected transversely to the 
direction of the spindle to the latter. In addition, it is also conceivable to form the 
cassette with an aperture, so that the cassette can be fitted onto the spindle in the 
axial direction. 

In a further embodiment, the receiving device of the cassette is formed by the module 
with a knurled screw. The knurled screw has the effect that the cassette can be fixed 
on the module in at least one position in the module plane. 
Instead of the knurled screw, it is also conceivable to provide snap-in lugs on the 
module and/or on the cassette. 

In a further embodiment, the cassette is formed with a receiving element, by which at 
least one optical fiber with a fiber protection can be received. If optical fibers are 
sheathed with a fiber protection, they often can no longer be received in the intended 
paths of the 
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cassette. A corresponding element, which can for example be fitted onto the 
cassette, has the effect that the optical fibers can be protected better during transport 
to a workplace. 

The device is preferably an element of a telecommunications distribution system. 

The invention is explained in more detail below on the basis of a preferred 
exemplary embodiment. In the figures: 

Fig. 1 shows a schematic representation of a module comprising a number of 

cassettes which are formed as through-splicing cassettes, 
Fig. 2a shows a detail from a plan view of a receiving device and a cassette 

according to figure 1 , 
Fig. 2b shows a side view of the receiving device according to figure 2a, 
Fig. 3 shows a schematic representation of a module comprising ten 

cassettes, which are respectively fomried with a plug-in contact, 
Fig. 4a shows a detail from a plan view of a receiving device and a cassette 

according to figure 3 and 
Fig. 4b shows a detail from a side view of the elements according to figure 4a. 

Figure 1 schematically shows a module 1 comprising cassettes 2 and receiving 
devices 3. The cassettes 2 are formed as single-fiber through-splicing cassettes, i.e. 
each cassette 2 can be assigned a circuit comprising two optical fibers. The optical 
fibers are formed for example as fiber-optic cables. 

Optical fibers (not represented) which can be assigned to the module 1 are bundled 
together in a buffered fiber (likewise not represented). The buffered fiber can be fed 
to the module 1 via an opening 12. At the opening 12, the buffered fiber can be fixed, 
for example by cable ties. The buffered fiber is subdivided inside the module 1 into 
strands (likewise not represented), each strand preferably comprising two optical 
fibers. In addition, it is also conceivable to feed a number of buffered fibers to the 
module 1 through the opening 12. The buffered fibers can in this case again be 
subdivided into strands, strands being able to comprise optical fibers of the same 
buffered fiber or different buffered fibers. The strands can be fed to the cassettes 2 
through channels 13. 
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In the cassette 2, the optical fibers are laid along paths, which are defined by guide 
elements 22, 23, 24. In this case, the paths of the two optical fibers differ in such a 
way that a winding direction of an optical fiber is changed, so that the ends of the 
optical fibers can be connected coaxially in a coupling element 26. 

For a connection of the optical fibers, the coupling element 26 is formed for example 
as a splicing unit. A connection of optical fibers by means of a splicing unit is 
preferably established at a splicing workplace. For this purpose, the associated 
cassette 2 can be removed from the module 1 and transported individually to a 
splicing workplace. For this purpose, the optical fibers are, for example, trailed 
along and must be of a length which is adequate for this. The reception of the 
optical fibers in the paths of the cassette 2 fomried by the guide elements 22, 23, 24 is 
therefore fomried in such a way that the optical fibers can be received with excess 
length. In this case, the excess length is chosen to correspond to the distance from 
the workplace plus the splicing reserve. Since the cassettes 2 can be removed 
individually from the module 1, access to a circuit for example is possible without 
influencing other circuits which are in operation. 

The receiving devices 3 are fomned with guide rails 31 , it being possible for the guide 
rails 31 to be connected to profiled bars 14 of the module 1 by means of clips 32. The 
guide rail 31 is fomned with spindles 34, by which the cassettes 2 can be received. For 
this purpose, the cassettes 2 are fonned with an aperture 27. The position of the 
cassette 2 on the guide rail 31 and consequently in the module 1 can be fixed in a 
module plane by a snap-in lug 28. For access to a circuit, the conresponding cassette 
2 can be pivoted about an angle 9 from the module plane into a working area. A 
movement of the cassette 2 transversely in relation to the spindle 34 allows the 
cassette 2 also to be removed from the module 1 and transported to a suitable 
workplace. 

Figure 2a shows a plan view of a connection of the cassette 2 to the receiving device 
3. The reference numerals con^espond here to figure 1. In the representation, the 
cassette 2 has been pivoted out of the module plane about the spindle 34 into the 
working area. The position of the cassette 2 can be fixed both in the working area 
represented and in the module plane by the snap-in lug 28, which engages in snap-in 
grooves 35 of the receiving device. 
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Figure 2b shows a detail of a side view of the receiving device 3. The cassette 2 (not 
represented) engages with the groove 27 in an annular groove 38 on the spindle 34. 
A translatory movement of the cassette 2 along the spindle is restricted as a result. 

Figure 3 schematically shows a module 1' for receiving cassettes 2'. The same 
reference numerals have been used for elements which correspond to the elements 
from figure 1. One or more buffered fibers is or are fed to the module 1' through the 
opening 12 and subdivided into twelve individual strands. Each strand in this case 
comprises only one optical fiber. A strand can be fed to a cassette 2' along a 
channel 13. In a way analogous to the cassettes 2 represented in figure 1, the 
cassettes 2* are formed with guide elements for receiving the strand, which however 
are covered by a receiving element 21 . The strand can be connected to a coupling 
element, which is likewise covered by the receiving element 21 . 

Apart from the strand which can be fed to the cassette 2' through the channel 13, at 
least a second optical fiber 5 can be received by the cassette 2\ The optical fiber 5 
can be connected by one end to the coupling element. The other end of the optical 
fiber 5 is fonmed as a plug-in contact 52. A buffered fiber 51 of the optical fiber 5 is led 
along a path defined by guide elements in the cassette 2'. 

The plug-in contact 52 allows the optical fiber 5 to be connected to further optical 
fibers 6 which are fomned with a plug-in element 62 complementing the plug-in 
contact 52. The connection to an optical fiber 6 is therefore extremely flexible and can 
be adapted quickly to changing requirements. The length of the buffered fiber 52 is to 
be chosen to correspond to the application. In the embodiment represented, contacts 
with further optical fibers 6 are established directly at the cassette 2'. In addition, it is 
also conceivable to use the plug-in contact 52 to establish a contact with a device 
which is away from the module 1 '. The length of the buffered fiber 51 is to be adapted 
accordingly. For great flexibility, the buffered fiber 51 is preferably fonned with 
excess length, which can be received in the cassette 2' in the paths provided for it. 

The optical fibers are protected by the cassette 2' and the module 1* against 
mechanical loading. If, however, the cassettes Z are removed from the module V 
and transported to a workplace - for example a splicing location, 
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the optical fibers must be partly removed from the cassette 2\ To be able to protect 
the optical fiber better against mechanical loads in this case, the optical fiber can be 
sheathed with a fiber protection (not represented). However, optical fibers with fiber 
protection cannot be received by the paths which are defined by the guide elements 
22, 23 and 24 visible in figure 1. Instead, the cassette 2' is fomned with the receiving 
element 21. Optical fibers with fiber protection can be received by the receiving 
element 21. 

A receiving device 3' of the cassette 2' through the module 1' comprises a guide rail 
31 \ which is connected by the clips 32 to the profiled bars 14 of the module 1*. In a 
way analogous to the cassettes 2 represented in figure 1, the cassettes Z have 
grooves 27, by which they can be fitted onto spindles 34 of the guide rails 31'. Knurled 
screws 36 allow the position of the cassettes 2' in the module plane to be fixed better. 

Figure 4a shows a plan view of the connection of the cassette 2' to the receiving 
device 3', The reference numerals correspond in this case to figure 3. In the 
representation, the cassette 2' has been pivoted out of the module plane about the 
spindle 34 into the working area and removed from the module 1'. The position of the 
cassette 2* both in the working area and in the module plane can be fixed by the 
snap-in lug 28, which engages in snap-in grooves 35 of the receiving device. The 
connection is also reinforced by the knurled screw 36. On the underside, the knuried 
screw 36 is formed with a snap-in profile 37 (which cannot be seen), which 
complements a snap-in profile 29 on the cassette 2'. 

Figure 4b shows a side view of the components according to figure 4a. For the 
cassette 2' to be received by the receiving device 3', the cassette 2' is moved 
transversely in relation to the spindle 34, so that the groove 27 engages in the annular 
groove 28 on the spindle 34. A translatory movement of the cassette 2 along the 
spindle is restricted as a result. The knurled screw 36 is moved in the axial direction 
by a screwing movement about the spindle 34. As this happens, the snap-in profile 37 
engages in the complementary snap-in profile 29. As a result, the cassette 2' can be 
positively connected to the receiving device 3'. 

Apart from the modules 1,1* represented, modules which have both through-splicing 
cassettes and cassettes with plug-in contacts are also conceivable. Since the 
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cassettes can be removed from the modules at any time, corresponding adaptation is 
also possible after installation for tlie first time. 

The modules are, for example, elements of a telecommunications distribution system. 
By the removal of individual cassettes, access to an individual customer circuit is 
possible even after installation for the first time, during operation, without influencing 
other customer circuits which are in operation. 
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LIST OF DESIGNATIONS 

1 module 
V module 

12 opening 

1 3 channel 

14 profiled bar 

2 cassette 
2' cassette 

21 receiving element 

22 guide element 

23 guide element 

24 guide element 

26 coupling element 

27 groove 

28 snap-in lug 

29 snap-in profile 

3 receiving device 
3' receiving device 

31 guide rail 

32 dip 

34 spindle 

35 snap-in groove 

36 knuried screw 

37 snap-in profile 

38 annular groove 

5 optical fiber 

51 buffered fiber 

52 plug-in contact 

6 optical fiber 

61 buffered fiber 

62 plug-In element 



10 



